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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is Si as an indispensable component. 0.8 - 3.5wt% and Mn 0.6wt% is exceeded. Less than [ 1.4wt% ], Fe 0.1 - 
1.0wt% and Cu A 0.1- 0.5 wt% implication and the need are accepted. Aluminium alloy board excellent in the moldability 
which contains one sort of Mg not more than 0,6wt%, and Zn not more than 2.0wt%, or two sorts, and is characterized by the 
bird clapper from Remainder aluminum and an unescapable impurity. 

[Claim 2] It is Si as an indispensable component. 0.8 - 3.5wt% and Mn O.ewtVo is exceeded. Less than [ 1.4wt% ], Fe OJ - 
1.0wt% and Cu 0.1- 0.5wt% implication, The need is accepted. One sort of Mg not more than 0.6wt% and Zn not more than 
2.0wt% or two sorts are contained- To the aluminium alloy which consists of the remainder aluminum and an unescapable 
impurity The manufacture method of an alummium alloy board excellent in the moldability characterized by giving the last 
annealing at the temperature of 300 to 450 degree C. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Also industrially [ it is the the best for members for fabrication, such as 
autoparts, and ], the alloy board by this invention can be mass-produced about the manufacture method of the aluminium alloy 
board this invention excelled [ board ] in a moldability and ductility, and this alloy board. 
[0002] 

[Description of the Prior Art] Conventionally, as a charge of forming material of an aluminium alloy, the fiill-annealing 
material of 1000 systems (pure aluminum system), 3000 systems (aluminum-Mn system), and a 5000 system (aluminum-Mg 
system) alloy is used. However, by the pure aluminum system, although ductility was very excellent, since intensity was low, 
it had the problem from which sufficient moldability (drawability) is not obtained under low lubricous conditions. Moreover, 
by the aluminum-Mn system, although intensity improved by addition of Mn, a aluminum-Mn system sludge suppresses 
karyogenesis at the time of recrystallization, a big and rough recrystallization particle size and a big and rough bird clapper 
are known by addition of Mn, and there was a problem on which the irregularity resulting from the diameter of crystal grain 
called surface deterioration after fabrication by this occurs, and surface quality deteriorates. Furthermore, by the 
aluminum-Mg system, although it excelled in intensity and ductility and the good moldability was shown, when Mg addition 
was increased, while hot-working nature deteriorated, at the time of fabrication, it becomes easy to generate a Luder's mark 
and there was a bird clapper that appearance was poor. 
[0003] 

[Problem(s) to be Solved by the Invention] As mentioned above, with the conventional aluminium alloy for fabrication, for 
example, JISl 100 alloy, (aluminum-O.lwtVoCu), JIS3003 alloy (aluminum-0.15wt%Cu-l.lwt%Mn), or JIS5005 alloy 
(aluminum-0.8wt%Mg), there was a problem on the shortage of intensity or appearance quality. It aims at solving these 
troubles in this invention. 
[0004] 

[Means for Solving the Problem] In view of these, variously, by controlling alloy composition and the manufacture conditions 
of an aluminium alloy as a result of examination, this invention improves intensity and finds out the material with poor 
appearance, such as surface deterioration and a Luder's mark, which is not. 

[0005] That is, the aluminium alloy board of this invention is Si as an indispensable component. 0.8 - 3.5wt% (wt% is only 
described as % below), Mn 0.6% is exceeded. 1 .4% or less and Fe 0. 1 - 1 .0% and Cu It contains 0. 1 to 0.5% and the need is 
accepted. It is characterized by the bird clapper from Remainder aluminum and an unescapable impurity including one sort of 
0.6% or less of Mg, and 2.0% or less of Zn, or two sorts. 

[0006] Moreover, the manufacture method of the aluminium alloy board of this invention is the aluminium alloy of the 
above-mentioned composition. It is characterized by carrying out the last annealing at 300 to 450 degree C. 
[0007] In this invention, having limited alloy composition is based on the following reasons. Si has the work which increases 
intensity by dissolving and distributing in an alloy, and contributes to improvement in a moldability, and dispersed Si particle 
serves as a recrystallization karyogenesis site, and has a recrystallization grain detailed-ized effect, and the addition at having 
limited with 0.8 - 3.5%, and less than 0.8%, the effect is small ~ it is because big and rough Si particle will generate and 
ductility will be reduced, if 3.5% is exceeded 

[0008] the work to which Mn increases intensity by dissolution mto an alloy, and crystallization and a deposit of a 
aluminum-Mn system compound - it is ~ the addition 0.6 - exceeding - Limited with 1.4% or less, at 0.6% or less, the effect 
is small - it is because there is a possibility that recrystallization particle size may become big and rough when 1 .4% is 
exceeded 

[0009] There is work which is made to increase the improvement in on the strength and a karyogenesis site, and makes 
recrystallization particle size detailed, and Fe is the addition. It is because ductility will fall if having limited with 0.1-1 .0% 
and less than 0.1% not being enough as the effect and 1.0% are exceeded. 

[0010] There is work which raises intensity and ductility and Cu is the addition. It limited with 0.1 - 0.5%. It is because less 
than 0.1 %'s not being enough as the effect and the corrosion resistance exceeding 0.5% deteriorate. 
[001 1] Next, Mg and Zn which are an alternative alloying element are described. By dissolving in an alloy, there is work 
which makes recrystallization particle size detailed by improvement in intensity, the increase in recrystallization driving force, 
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and the increase in a karyogenesis site, and Mg is the addition. It is because there is a possibility of becoming easy to generate 

a Luder's mark and causing poor appearance when having limited with 0.6% or less and 0.6% are exceeded. 

[0012] Zn has the work which improves intensity by dissolution into an alloy, and formation of an intermetallic compound 

with Cu, Mg, etc. The addition When having limited with 0.2% or less and 2.0% are exceeded, it is for corrosion resistance to 

deteriorate. 

[0013] In addition, it is a book to carry out minute amount addition of Ti, Cr, the Zr, etc. for detailed-izing of the diameter of 
crystal grain or the improvement in on the strength. And as an addition of these elements, it is each. About 0. 1% or less is 
desirable. 

[0014] In addition, although an alloy can also be ingoted by carrymg out a quality governing from the beginning in order to 
obtain the aluminium alloy of these composition, the cutting waste of the brazing sheet made from aluminum elsewhere used 
for soldering can be used. 

[0015] Next, a convention of the last annealing temperature is described. The last annealing temperature is an important factor 
which influences the recrystallization particle size and the recrystallization texture of material, and determines a mechanical 
property. The last annealing temperature It limited to 300 to 450 degree C. It is because the diameter of crystal grain becomes 
big and rough, and surface deterioration will arise, surface quality will deteriorate and it will become poor [ appearance ] after 
fabrication at less than 300 degrees C, although ductility improves, if a processing organization remains, and ductility falls 
and 450 degree C is exceeded. Moreover, although it does not limit especially about the last annealing time, in this invention, 
30 minutes or more are [ that what is necessary is just to perform time / to complete recrystallization enough / maintenance ] 
desirable. 

[0016] In addition, since the degr,ggj3£^ap«a4turado ^^ wi ll become larg e, aging by the 

age-hardening will produce after a final productana variation will occur in a matenaTpfoperty if the cooling rate after the last 
annealing is too quick, although it does not specify, it is especially a cooling rate after the last annealing. Below 100 degrees 
C / hr are desirable. 

[001 7] In addition, you may use which method of the direct molten-metal rolling-out method which produces a direct rolled 

plate from a usual direct chill casting process or a usual molten metal about manufacture of this alloy. 

[0018] 

[Example] The dissolution, casting, and facing are performed for aluminum alloy of the composition shown in Table 1, and it 
is thickness. It considers as an ingot with a lOOmmx width-of-face [ of 300mm ] x length of 1200n(mi, subsequently 
homogenization, hot rolling, and cold rolling are performed, and it is thickness. It considered as the 0.6mm board and 
evaluated [ what / performed the last annealing on condition that various / which is further shown in Table 2 ] / about a 
mechanical property, an And these results were shown in Table 2, 

[0019] In addition, a moldability uses forming punch of phi40mm and is BHF(blank holder force) =1500kgf and 
coefficient-of-kinematic-viscosity 5cSt. It examined by having extracted to the lubricating oil, and O mark and the less than 
10mm thing were evaluated for the thing with a forming height of 10mm or more as a x mark. Moreover, appearance quality 
estimated by O mark what has generated neither surface deterioration nor a Luder's mark visually, and x mark estimated what 
is generated. O mark and the inferior item considered a certain thing for the still better thing about all hems as comprehensive 
evaluation as x mark one or more. 

[0020] ^ 
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[0022] The alloy board of example No.of this invention 1 -No. 15 which manufactured this invention alloy No. 1 -No. 15 by this 
invention manufacturing method so that clearly from Table 2, As compared with the alloy board of example No.of 
comparison22-No.25 which manufactured the alloy board and this invention alloy of example No.of comparison 16-No.21 
which manufactured comparison alloy No. 16-No.21 by this invention manufacturing method by the manufacturing method 
from which it separated from this invention, it turns out that it excels about the moldability and one property of the 
appearance quality. 
[0023] 

[Effect of the Invention] Thus, since the aluminium alloy board which was conventionally excellent in a moldability and both 
the properties of surface quality compared with the alloy is obtained according to this invention, that it can use suitable for an 
automobile body sheet etc. does a remarkable effect so on industry. 
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(2) 

1 

m^^M 1 ] Sim^t S i ^ 0.8- 3. 5wt%. 
Mn^ 0.6Mt%^mi 1.4wt%OT. Fe^ 0.1-- 1.0 
wt%. Cu$: 0.1- 0.5wt%-^;^, S^ffZmtX 0.6wt 
%JilTi7)Mg, 2.0wt%J.:JtT602niOlMt>U<ti2m 
^^^rt. ailA 1 fc^MTO^^sJ: 0=5:l>ii: 

[IS^^2] iZ4m^tlXSi^ 0.8-3.5wt%. 
Mn^ 0.6wt%^^;C 1.4wt%J.:JlT. Fe^ 0.1- 1.0 
wt%. Cu$: 0.1- 0.5wt%^;^t. i^:'^t3JE5l;T 0.6wl 10 

imv. MIA 1 t^mm^m^x o^Sr^r/i-s- 

300- 450'CcOiaj^-C^J^M#&$:Jfet-^h$: 

[0001] 

mL.:^mEi>zxi^^mi^Bm^mffa^j:t'commm 20 
mizMMTh r jcme^tc i^M^t^m^j: i cox 

[0002] 

L-CmOOO^ mh\^.) . 3000^ (a 1 -Mn^^) i3 
J:l/5000^ (A 1 -Mg^) ^^CT^^^mmtm^-^h 
fiX^^t. Lt^Lti:¥h. MA 1 ^TtiEttti^N^t^^ 

tihh(?y(rmm^m^fzi^. mm^^TX{%-\'^^j:\k 

-Mn^rtiMnt7)^tIJ: '95Sg^^'r^±-r^ 30 
mnOym&iZX <9 . A 1 -M n^trftbtlA-'MIS^B^t^l^ 
^^WdL. m-:krMmm.^}z'^j:hZttmhfiX 

±3 ^ , ^^ttc J; ^^Bzmmim\fixmmm.^z 
fz. ^h\.zA\-Msm:\mB.-%mz'f<fin.m 

[0003] 

{wmmi\.xo}i^hmm\mnLfzXokz.m^ 40 

t7)n^fflr;P5::^^A^^. ^J;L{f J I S 1 1 0 0^# 
(Al - 0.1wt%Cu) , J I S3 00 3-^# (A 1 - 
0.15wt%Cu~ l.lwt%Mn) I S5005^^ 

(A 1 - o.8wt%Mg) ^j:^x\m^'^^ht\^^^t^Ym, 

t-'g. ^ <t 5: Sfl^t L^^ ^ corses , 
[0004] 

mm^mmhtzM^m ^mAtcnih^^m. 
m^^vmtt:Lh^zxmf^^M}Lit--:>mmi^') 50 
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2 

i,<nxh^, 

[0005] En*>*%0^or7i-5 - ^A-^^te. it:-^ 

LTS i ^ 0.8- 3.5wt% (mTwt%^mC%i: 
le-t) . Mn^ 0.6%^Mi. 1.4%tlT. Fe^ 0.1- 
1.0%. Cu^ 0.1- 0.5%^^. t^^tlietT 0.6% 
WT^OMg. 2.0%mT^OZniOiaxa2M^^^. 

^^A 1 b^mmx-mminti:hzh^wmt-thh 
<nxhh. 

[0006] ttz-^^^mrfV^^^^A-^Ucr^W^ly 

Sti. }Lttm.<or}V^=^^A^±^ 300- 450°CT^ 

[0007] *^agc^v^-c. ^±mL^m^Lfz<ry 
vxT(^m.mzxh. s i\i^^i^i,zmmiiXif^Wi 

^ 0.8- 3.5%i:t^^L7t:m. 0.8%5fe1lrti^^Oi?!) 
[0008] M nti-^^cf^t^SlT^CJ; 0 . ^5 itXA 1 
lfZ<D^t 0.6%mT-C'^±^^O^^AM^$ < . 1.4%^M 

tttwi^^BnmmMz^j:6ts^ti^^hht-^xh 

[ 0 0 0 9 ] F e ^i^Mr^a±fc > ^mw 
^^^mMk^^mmiiZ^hmtt^h^ . ^comm^ 

0.1- \Mtm^Lfz<7y\t. ()A%^X\±^<m^ 

xhh. 

[00 10] cu\m^iixrm^^\^i.^^hm%i? 

$>0. ^com)\m: 0.1- 0.5%tfl^L/::t?5{i: 0.1% 
[00 1 1 ] ??:t^mtf?&m!lIJ7t^T'3^^Mg. ZntO 

X m^^Bttmm&^z^mt t^h o , ^<r>m&&^ 
^.b%mtm^Lfz(^\t. o.6%^s^^fcy^-r 

htt^hxht. 

[ 0 0 1 2 ] Z na^^ff^^iOSI^tzi: 0 , HXXJ^C 

u, Mg^izo^M^-ft^toj^figtiiiD^^^rfnit 
^®^?5?%-s>. ^i7)^M^ o,2%\xrtm^Lfz<n 
iWo^mthtmm^ifmitfhfz^xht, 
[ 0 0 1 3 ] =^±5. i^m-mwMithh^Am^\^}L 

mim}^^^^i\L^'^^j:^^mmxm-kzm\\x^t. ^ 

LX:ifiCyym(mh^&bLXit^fi^'fi 0.1%OT^ 
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